ABSTRACT
According to experimental evidence, physiological regulators of aldosterone production act at different stages of the biosynthetic pathway. During shortterm incubation and perfusion experiments known stimulators such as angio¬ tensin II, potassium ions, ACTH (adrenocorticotrophin) and serotonin primarily act on an early step, i. e. a reaction preceding the formation of cholesterol (Lommer 8c Wolff 1966), pregnenolone (Müller 1966; Müller 8c Ziegler 1968), progesterone (Kaplan 8c (Müller 8c Huber 1969; Müller 1970) . Since deoxycorticosterone is a known intermediate of aldosterone biosynthesis (Kahnt et al. 1955) , we have suggested that the increased response in deoxycorticosterone output and the decreased response in aldosterone production by the zona glomerulosa of the adrenal cortex of potassium-deficient rats are most likely due to a decreased activity of one or more of the enzymes involved in the conversion of deoxycorticosterone to aldosterone, i.e. 1 l/?-hydroxylase, 18-hydroxylase, and 18-hydroxydehydrogenase. The following experiments were carried out in order to study more closely the nature and extent of the alteration in the activity of each of these enzymes induced by potassium deficiency. The present report will describe the effects of alterations in potas¬ sium intake on 18-hydroxylation and 18-hydroxydehydrogenation. Effects on ll/?-hydroxylase activity will be reported and discussed in a separate paper (Baumann Sc Müller 1972) .
MATERIAL AND METHODS

Rats and diets
Pure-bred male Osborne-Mendel rats, weighing between 130 and 180 g, were kept on semisynthetic diets which were prepared with slight modifications according to the specifications of Hartroft Se Eisenstein (1957) (Müller 1965 A: cyclohexane-benzene-methanol-water (5:10:10:2) B: cyclohexane-benzene-methanol-water (20:8:20:5 (Fig. 1) . During the second hour of incubation the conversion rate decreased to a small extent, i. e. by 18% (potassium-replete) and 26% (potassium-deficient), respectively. Fig. 2 ). Lines were computed by least-squares fit. (Fig. 4) Specific activity of labelled aldosterone.
When the capsular adrenals of potassium-replete rats were incubated with 40 nmol/flask of added 14C-corticosterone, the aldosterone which was formed had a 35 % lower specific activity than the labelled corticosterone which was recovered from the medium after incubation (Table 6 ). At higher substrate concentrations, the specific activity 
DISCUSSION
Since both sodium retention and potassium excretion are primary biological effects of aldosterone in the mammalian organism, adaptation of aldosterone secretion to alterations in sodium balance and adaptation to alterations in potassium balance appear to be of equal importance. Nevertheless, the in¬ fluence of the total body potassium state on aldosterone production has not been as intensively investigated as the influence of the total body sodium state. According to the available evidence, alterations in potassium balance as well as alterations in sodium balance can influence aldosterone production by acting on at least two separate sites in the biosynthetic pathway (for a review see Müller 1971 ).
Small increases in the potassium concentration of adrenal arterial plasma or the incubation medium acutely stimulated aldosterone production by the adrenal gland or by incubated adrenal tissue (Blair-West et al. 1962, 19706; Davis et al. 1963; Kaplan 1965; Müller 1965; Burwell et al. 1969; Haning et al. 1970 ). Since stimulation of aldosterone production by potassium ions was found to be accompanied by increases in corticosterone output, it has been generally assumed that this effect occurred at a biosynthetic step preceding the formation of corticosterone. However, the exact site of action of potassium ions is still controversial. Whereas Burwell et al. (1969) have presented evidence that potassium ions act preferentially on 11/3-hydroxylation, experiments car¬ ried out in this laboratory have indicated that the primary action of potassium ions is on the conversion of cholesterol to pregnenolone (Müller 1966) or at least at a biosynthetic step preceding the formation of deoxycorticosterone (Müller 1970 (Müller , 1971 (Baumann 8c Kistler, preliminary observations). When capsular adrenal mitochondria of potassiumdeficient and potassium-replete rats were incubated with tritiated cortico¬ sterone, the observed differences in the conversion to aldosterone and 18-hydroxycorticosterone, respectively, were as marked as those seen when the intact capsular adrenal tissue was incubated. Thus, the decreased conversion of labelled corticosterone by tissue of potassium-deficient rats was due rather to a decreased enzyme activity than to the impaired transport of the added steroid substrate, differences in endogenous precursor pools or diminished coenzyme availability.
According to a majority of investigators, the conversion of corticosterone to aldosterone is a two-step reaction, and 18-hydroxycorticosterone is an inter¬ mediary rather than a by-product of aldosterone biosynthesis. Increases in the 18-hydroxylase activity of the zona glomerulosa have as yet only been induced in vivo. Perhaps they are due to a long-term effect of altered blood electrolyte levels on the adrenal cortex, but they could also be mediated by an unknown extra-adrenal stimulator. Haning el al. (1970, 1971) A maximum in vitro effect was observed within 15 minutes after the addition of stimulators or corticosterone to the incubation medium, whereas in vivo a definite effect was observed only within a few hours and a maximum effect within days of increased potassium intake.
The results of the present investigations can only partially explain the previously observed alterations in endogenous corticosteroid output by capsular adrenal tissue induced by potassium deficiency (Müller 1970 (Baumann 8c Müller 1972) .
